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The procedures outlined in this chapter describe the methods used 
to process water budget basic data in general terms. For a more de- 
tailed description of the climatic factors, refer to Appendix I, Cli- 
mate. Information on water supply is available in Appendix II, Water 
Supply, and land use data is found in Appendix VI, Cropping Patterns 
and Vegetation. 


PRECIPITATION 


The amount of precipitation received in the water budget area was 
determined from the U. S. Weather Bureau's 1921-50 Normal Annual, Nor- 
mal October-April, and Normal May-September precipitation maps. Quan- 
tities calculated from these maps were then reduced four percent to 
represent the 1931-60 base period. The 1931-60 base period was select- 
ed for the entire study as it more nearly coincided with the runoff 
and diversion data records available. Comparison of 1921-50 and 1931- 
60 normal precipitation data for stations in the Sevier River Basin 
indicates that the 1931-60 period received four percent less precipi- 
tation on the average than did the 1921-50 period. The normal precipi- 
tation for the water-budget area was measured from these maps and then 
prorated according to nearby weather station records into monthly val- 
ues. In cases involving precipitation station network-runoff relation- 
ships, different accepted hydrologic practices were used depending on 
the specific situation encountered. 


TEMPERATURE 


Temperature data for the base period 1931-60 was taken from the 
U. S. Weather Bureau Decennial Census of United States Climate, 1962. 
If there was more than one station in the water-budget area, a weight- 
ed mean was calculated. In some areas of consideration, there were no 
acceptable temperature records available. In these cases, a tempera- 
ture record was projected into the watershed using records in other 
watersheds and by lapse rate procedures. 


EVAPORATION 


Monthly water surface evaporation for shallow lakes and reservoirs 
was taken from data given in "Storage Requirements for Beneficial Use" 


published by the Soil Conservation Service, 1961, and from the study 

discussed in Appendix I, Climate. In cases where Climatological Sta- 
tions operate Class A evaporation pans, this record was used to check 
or adjust the water surface evaporation data given in the above ref- 

erences. 


The monthly evaporation from bare ground areas was considered as 
fifteen percent of the monthly water surface evaporation in that water- 
shed. However, bare ground evaporation cannot exceed the total monthly 
precipitation so the lesser of the two values was used. 


SURFACE WATER 


The flow of all gaged rivers and streams was processed, extended 
and/or analyzed using accepted hydrologic procedures. Available rec- 
ords kept by the U. S. Geological Survey, Sevier River Commissioners, 
irrigation companies, and electrical power generating plants were util- 
ized to the greatest possible extent. In some cases, periodic measure- 
ments were made on major ungaged streams to determine the magnitude of 
their effect on a water budget area. 


Operation and management data on most of the major reservoirs in 
the Sevier River Basin were compiled and analyzed and in most cases ex- 
tended to cover the 1931-60 base period. This information was gathered 
from U. S. Geological Survey Water Supply Papers, Sevier River Commis- 
sioner's Reports, records of irrigation companies, and other existing 
data made available for this study. Much of the data needed for reser- 
voir analysis was not available. This included some inflow, evapora- 
tion and seepage data. These values were determined through on-site 
investigation and use of considerable judgment with regard to physical 
conditions surrounding each site. In most cases, some missing data was 
determined through the analysis process of determining a balanced res- 
ervoir summary water budget. 


Diversion records maintained by the Sevier River Commissioners and 
irrigation company watermasters were compiled and processed to determine 
surface water diversions. These records were adjusted to reflect the 
30-year average for use in the water budget analysis. For many of the 
smaller canals and systems. However, no records are available. Esti- 
mates were made in these areas using periodic current meter measurements 
and existing records and the patterns of nearby stream flows to deter- 
mine the ungaged diversions. 


GROUNDWATER 


Groundwater presents one of the more complex problems of analyses 
because of meager information and lack of knowledge of groundwater be- 
havior. An inventory of irrigation wells was made which included such 
information as depth, driller's log of formations and material encount- 
ered, diameter, and test pump data. Information was also gathered 


th ere hes 


concerning the acreage served by the well along with records of quan- 
tity and quality of water pumped. In some cases, power consumption of 
pumped wells was analyzed to determine volumes of water diverted. Di- 
verted return flows, plant use of groundwater, and groundwater outflow 
from the budget area were analyzed to determine groundwater behavior. 
Knowledge of the geology of a water budget area was an important con- 
sideration. Specific information on groundwater profiles, soil perme- 
ability and other transmissability and storage factors was not avail- 
able in enough detail to answer all questions about groundwater move- 
ment. The U. S. Geological Survey has conducted groundwater studies 
which provide some of this data on an extensive basis. These data, 
along with general knowledge of the area, did permit reasonable esti- 
mates to be made concerning these phenomena. 


LAND USE 


The irrigated rotation cropland was mapped on aerial photographs 
and field checked for accuracy. Delineated areas on these photographs 
were then measured to determine acreages. Areas of miscellaneous use 
such as roads, railroads, farmsteads, communities, and other partially 
irrigated areas within the irrigated rotation cropland area were deter- 
mined. One-half of these areas were included as irrigated rotation 
cropland and the other one-half as bare ground. The composition of crops 
within the irrigated rotation cropland area was determined by interview- 
ing farmers and others who were acquanited with the cropping patterns 
and by analyzing a randomly selected group of farm plans provided by the 
Soil Conservation Districts. 


The acreages of non-rotation cropland, wet meadows and other phreat- 
ophytes were determined from a special survey made of these areas, These 
data were tabulated by dominant species and plant density with further 
breakdown by average depth to water table during the growing season and 
soil types. These acreages were adjusted for miscellaneous uses in the 
same manner as for irrigated rotation cropland. 


The area of dry cropland in each county was taken from the Utah 
Conservation Needs Inventory and segregated into watershed areas by 
data supplied by the Soil Conservation Service Work Unit offices in the 
area concerned. These areas were spot checked in the field and measured 
on aerial photographs. Only those areas within water budget areas were 
delineated. 


Bare ground acreages consist of one-half the area of cities and 
towns, road and railroad right-of-ways, farmsteads, and isolated areas 
of bare ground. Acreages of the bare ground were delineated and on 
aerial photographs. 


Acreages of water surfaces in excess of 40 acres were determined 
from aerial photographs or reservoir area-capacity tables. Areas for 
water surfaces less than 40 acres in extent were obtained from the Con- 
servation Needs Inventory. 


MISCELLANEOUS LAND USE AREAS 


The areas of cities and towns were measured from aerial photo- 
graphs. Areas of farmsteads were measured from aerial photographs and 
taken from county records of the Conservation Needs Inventory. The 
linear distance of road and railroad rights-of-way was measured from 
aerial photographs and the areas computed using a weighted width of 
right-of-way depending on the density of the various types of roads 
in the watershed. 


POPULATION 


Population numbers to determine domestic water use were taken from 
the 1960 census. Since the populace of the Sevier River Basin is essen- 
tially composed of farmers living in small towns and farming the sur- 
rounding land, there are very few people in a county unaccounted for in 
town census figures. The segment of the population not in towns was 
prorated into the various watershed areas within each county on the ba- 
sis of personal knowledge and observation of the Field Party members. 


CULINARY CONSUMPTIVE USE 


A study was made of the Richfield culinary system to determine the 
consumptive use of culinary water in the Sevier River Basin. Figure 1 
shows the culinary system and the sewage treatment plan hydrographs for 
Richfield, a city of 4,500 population, Analysis of the difference be- 
tween the inflow and outflow hydrographs was made to determine the con- 
sumptive-use rate per individual. These rates are shown in Table 1 and 
were generally used throughout the Sevier River Basin for this investi- 
gation. 


TABLE 1.--Culinary consumptive use 






Average Consumptive Use 
Per Individual 


Period 









(acre-feet) 


April 1 to July 1 0.09 
July 1 to October 1 0.10 
October 1 to April 1 0,04 

Annual 0.23 
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There are many factors that effect the potential consumptive use 
of water by vegetation. Temperature, humidity, wind movement, daylight 
hours, and solar radiation as well as plant vigor, stage of growth and 
species, all have their effect on evapotranspiration. 


Several methods have been developed to determine the potential 
consumptive use, and all have merit. For determination of consumptive 
use in this study, a modified version of the Blaney-Criddle method was 
used because of its adaptability to the most readily available data, 
its simplicity of use and also because it involves factors which can 
be changed with improvement programs. 


The Blaney-Criddle method, simply stated, says that for any select- 
ed time period, consumptive use (U) is the product of the period consump- 
tive use factor (F) and the period consumptive use coefficient (K). The 
modification employed in this investigation considers that the monthly 
consumptive use coefficient (k) is the product of a monthly temperature 
coefficient (ky) and a monthly crop coefficient (kc). This modification 
gives a reasonable estimate of monthly consumptive use based on tempera- 
ture where actual experimental values are not available. 


This method is outlined in Technical Release 212 and was used to 
determine the potential consumptive use for irrigated crops. Crop co- 
efficient curves were developed for types of vegetation not described 
in TR-21. These include salt and meadow grass, sagebrush, greasewood, 
willows, cottonwoods, cattails, and tules. In addition, values were 
determined for evaporation from bare ground and the contribution of 
groundwater used to satisfy consumptive use needs of plants growing in 
high water table areas. Separate studies were made to determine domes- 
tic use and water surface evaporation applicable to small, shallow ponds, 
canals and rivers. All values determined for calculating potential con- 
sumptive use and for developing water budgets are based on 1931-60 base 
period averages. 


CONSUMPTIVE USE FACTORS 


The consumptive use factor (f) is the product of the mean tempera- 
ture and percent of daylight hours divided by 100. To determine a mon- 
thly or other short period consumptive use factor (f) requires the use 
of mean temperature and percent of daylight hours data for the specific 
period of time. Mean temperature is taken as the average of the daily 


ae 


maximum and minimum temperatures during the period. Percent daylight 
hours is the percent of the annual daylight hours occurring during the 
time period and is therefore a function of the latitude of the area. 


The actual procedures used to determine these values are as fol- 
lows: The mean monthly temperatures were plotted on the 15th of each 
month and the plotted points connected with a smooth curve. Mean tem- 
peratures for any period of time were determined from this curve. Day- 
light hour data was obtained from the Smithsonian Meteorological Tables, 
1951. Each months' percent of daylight hours was used as an average and 
each day of the month was considered as having the same percent of day- 
light hours. : 


CONSUMPTIVE USE COEFFICIENTS 


The consumptive use coefficient (k) is a product of a temperature 
coefficient (kt) and a crop coefficient (kc). The temperature coeffi- 
cient (after Phelan) is: ky = 0.0173t - 0.314 where ky is the mean 
monthly temperature. 


The crop coefficient, ke, is: ka = k/kt. These values have been 
determined empirically from available data for the crops under consider- 
ation. The crop coefficients for salt grass and greasewood vary with 
the depth to the water table. Curves were prepared showing this rela- 
tionship for determining the k, values for these two plants (Figures 2 
and 3). Figure 4 shows the curves for tules and cattails and for wil- 
lows and cottonwoods. Values for salt cedar (tamarisk) were taken as 
90 percent of those for tules and cattails. 


POTENTIAL CONSUMPTIVE USE 


Potential consumptive use for annual plants was computed by the 
method outlined above for the growing season. During the non-growing 
season, these acreages were considered as bare ground and the consump-~- 
tive use was calculated accordingly. The potential consumptive use of 
perennial plants was calculated on an annual basis by the method des- 
cribed in the preceding section. 


Evaporation from bare ground was computed at the rate of 15 per- 
cent of water surface evaporation, not to exceed the monthly precipita- 
tion. Where bare ground was influenced by a water table, the use was 
modified as shown in Figure 5. 


PLANT USE FROM GROUNDWATER 


The amount of groundwater consumed by surface-irrigated crops 
grown in the presence of a water table was computed in accordance with 
procedures developed during this investigation from data of one research 
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study.4 The percentage of the consumptive need of the crop that is 

supplied from groundwater was computed on the basis of depth to the 

water table and is shown in Table 2. These values are applicable to 
alfalfa, grass, small grain, corn, and sugar beets. 


TABLE 2.--Crop Consumptive Use From Groundwater 


Depth to Water Use from Groundwater 
(percent ) 


M i Symbol 
Table SPP eer 





GROWING SEASON 


The growing season of vegetation varies according to climate and 
type of plant. For this study, the growing season for each type of 
plant or crop was determined for each watershed. 


In general, perennial vegetation will consumptively use water year- 
round, but the principal use during the winter months is through eavpo- 
ration. The annual crops use water during the growing season until 
harvested. 


In general, the growing season criteria shown in Table 3 was used to 
compute consumptive use. 


TABLE 3.--Growing season dates, Sevier River Basin, Utah 


SS a= ES ee 






Growing Season 












Alfalfa 


temperature 28a heat rose 


Seeded grass temperature 


45° F, mean temperature 


Spring grain temperature 120 days later 


Field corn temperature 120 days later or 


32° TS Brose 
Potatoes 


mean temperature 105 days later 


Sugar beets frost 180 days later or 


B2°8F .irost 


The growing season beginning and ending dates for each crop were 
determined from the mean monthly temperature curves developed for each 
water budget area. Figure 6 shows the growing season and the monthly 
variations of kt, k,., k and consumptive use for alfalfa in Sanpete 
Valley. 


Chapter III 
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Budgets were prepared for the water-budget area within each water- 
shed (Map 8). In two cases, Watershed B-2 and E-5, two separate budg- 
ets (B-2A, B-2B and E-5A, E-5B) were prepared to better evaluate the use 
of the water because of existing physical limitations. Combined water 
budgets were compiled in Watersheds D-2 and D-3, D-6 and D-7, F-2 and 
F-3, to balance between such control points as reservoirs, river gages, 
or other points where physical or other existing conditions allowed 
checks of the water budget computations. 


Also, separate water budgets were prepared for Gunnison, Nine Mile 
and Otter Creek Reservoirs. Budgets for Chicken Creek, Scipio, Fool 
Creek, Piute, Koosharem and Tropic Reservoirs were included in the 
analysis of the watersheds where they are located. The summary for 
Sub-basin C contains the Sevier Bridge Reservoir budget. 


In Sub-basins A, C, and D, separate budgets were prepared for each 
watershed showing the supply and use of water within the irrigated crop- 
land areas only. As the return flows from these irrigated areas accrued 
to a common groundwater reservoir underlying the wetland areas, a sum- 
mary water budget was necessary to evaluate the supply and uses within 
this area. This also included a summary of the irrigated area budgets. 
In all cases, the budgets were balanced where geologic and topographic 
conditions and river and canal gaging stations provided controls for 
balancing the budgets within a given area. Individual budgets within 
these areas were then balanced to agree with the overall balance. 


WATER BUDGET INPUT DATA 


A water budget simply stated is, ''all of the water supply, plus or 
minus changes in storage, less all consumptive uses, equals all out- 
flow". Practical application of this equation requires detailed in- 
vestigation of each of the four parts--supply, storage, use, and out- 
flow along with an understanding of the institutional distribution of 


water within the area. 


WATER SUPPLY 


Water supply was separated into surface and subsurface river flow, 
surface and subsurface tributary inflow into the budget area, and pre- 
cipitation on the budget area. The supply was routed through available 
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storage capacity (surface reservoirs, groundwater reservoirs and soil 
moisture storage) as it proceeds either to the place of consumption or 
directly to outflow. Water delivered from wells in the budget area is 
not a new source of inflow, but rather the utilization of groundwater 
already in the area. This water was previously considered as a supply 
to the area through river or tributary inflow or precipitation. 


River Inflow 


River inflow includes surface and groundwater received into a 
water-budget area from outside a given watershed through the river 
channel. River inflow was analyzed according to accepted hydrologic 
procedures and itemized by monthly and annual values. The amount of 
river inflow diverted into irrigation systems was analyzed from avail- 
able records and tabulated by months with annaul totals. 


Tributary Inflow 


Tributary inflow, as used herein, is defined as the water flowing 
into a water-budget area from the surrounding water yielding area. This 
water enters the water-budget area of a watershed as surface flow and/or 
groundwater flow. 


The average annual tributary inflow was determined from a water 
yield map prepared by the U.S. Forest Service. Measurements and com- 
putations of the water yield in a given watershed were correlated with 
available nearby stream flow records on streams of like characteristics. 


A trial budget was prepared and if a balance was not obtained, 
adjustments in the components were made to achieve a balanced budget. 
As the tributary inflow was considered the least accurate of the water 
budget data, these values were adjusted first. A tabulation of the 
measured values from the yield map and the final adjustment used to 
balance the water budgets is shown on the Water Budget Area and Yield 
Map (Map 8). 


Precipitation 


The areas in a water-budget area were broken into two parts for 
analysis of precipitation; the irrigated lands and the wetlands. The 
amount of precipitation was measured from U.S. Weather Bureau Normal 
Precipitation maps and the volume calculated and weighted according to 
the area of use by months. Investigation of the daily and single event 
precipitation patterns in the water-budget areas indicated that only a 
small percentage of the storms deposited over 0.5 of an inch of mois- 
ture. A large majority of the rain producing storms yielded less than 
0.3 inches. As the water budgets are prepared on an annual basis, the 
precipitation was considered 100 percent effective, assuming that it 


=a Oa 


either supplied moisture to the root zone or had compensating effects 
by reduction of evapotranspiration by the plants. Any error intro- 
duced would be small and would not justify more detailed analysis. 


STORAGE 


The time lag caused by surface reservoir storage of direct runoff 
was utilized in the water budgets where reservoir release records were 
available or could be synthesized. Soil moisture storage was built 
into the water budget analysis to some extent. However, the delay be- 
tween application of irrigation water and return flow to the river 
system was not included because of inadequate data. This is an in- 
herent weakness in these water budget studies. 


Soil Moisture Storage 


Because of the shallow soil profile above the water table and 
resultant capillary effect in the wet grassland and non-cropped phreato- 
phyte areas, soil moisture storage changes were not computed for these 
areas. Also, the potential consumptive use was considered satisfied at 
all times, eliminating the need for soil moisture storage routing. 


The capacity of the soil moisture reservoir in the irrigated rota- 
tion cropland area is a function of soil type, depth of root zone and 
area, The soil association survey data gives information on soil types 
and depth and depth to the water table. Land use information provides 
crop acreages and related root zone information. From this data the 
capacity of available soil moisture root zone storage was estimated. 


A basic assumption for a 30-year base period average annual water 
budget is that there will be no change in soil moisture storage on an 
annual basis. Two separate accounting methods were used depending on 
whether consumptive use is or is not limited by water supply. If no 
deficiency occurs, the accounting is started at a time, generally in 
the spring, when the soil profile is full. If a deficiency occurs, the 
accounting is started when the soil profile is empty of readily avail- 
able moisture. 


Groundwater Storage 


Groundwater storage changes were determined by analyzing informa- 
tion pertaining to wells, irrigation losses, river and tributary in- 
flow, direct use by plants, geology, surface topography, and outflow 
from the budget area. A groundwater contour map was constructed, the 
average monthly water-table fluctuation determined, and a coefficient 
of storage selected for the groundwater storage reservoir. The change 
in groundwater storage as computed from this data was checked against 
additions to and deletions from groundwater as determined in the water 


eel ae 


budget calculations and this storage change algebraically added to the 
budget. 


DISTRIBUTION AND USE 


In general, the irrigation systems deliver water to the irrigated 
rotation cropland as a first priority with only excess supplies and 
return flows becoming available to the irrigated nonrotation cropland. 
Return flows and groundwater supply consumptive use requirements in 
the wetland areas. Thus, it is necessary to consider the irrigated 
and wetland areas separately to determine the available water supply. 


Consumptive use was calculated for each type of cultivated crop 
or native vegetation for all conditions of climate, soil, depth to 
water table, available water supply and management. All other types 
of consumptive use, such as evaporation from water surfaces and bare 
ground and uses of water delivered by culinary systems, were evaluated 
to complete the budgets. 


Outflow from the budget area consists of river, irrigation canal 
or drain surface flows and groundwater flows. 


Irrigated Cropland Use 


The total quantity of water diverted or pumped was itemized on a 
monthly basis. The portion available for plant root zone storage is 
determined by applying distribution system and on-farm irrigation effi- 
ciencies. These efficiencies were determined for each area by inter- 
viewing local irrigation company officials and technicians of the vari- 
ous governmental agencies and from seepage loss measurements where 
available. Separate efficiencies were used for each company where 
available and a weighted value determined for the water-budget area. 


Monthly potential consumptive use, including evaporation from bare 
ground, was budgeted against the irrigation water available to the root 
zone, plus the month's precipitation, plus any use from groundwater. 

If the total supply met the potential needs, the excess was stored in 
the root zone until the soil moisture storage capacity was exceeded 
after which any excess was added to groundwater. 


If the month's supply of moisture to the root zone did not meet 
the potential needs, the shortage was made up from soil moisture car- 
ried over from the previous month. However, if available soil moisture 
did not meet all the shortage, then potential consumptive use require- 
ments were not met and the crops were deprived of a full supply. 

Actual monthly consumptive use is equal to potential consumptive use 
or the moisture available in the root zone, whichever is less. 
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Wetland Use 


The wetlands are composed of wet meadows, some predominantly 
sedges and grasses and others predominantly sal* grass, phreatophytes 
and bare ground and water surfaces within the wetland area, and as 
such were considered to have a water supply adequate to meet potential 
consumptive use. Some of the meadows are wetter than others and logi- 
cally will consume more water. This fact was considered when assigning 
a crop coefficient (kc) to the area, 


The water supply in the wetlands is from direct precipitation, 
return flow from the irrigated cropland, seepage from the river and 
groundwater at or near the surface of the ground. 


Miscellaneous Uses 


Water surface evaporation and domestic uses were combined and 
entered in the budget at full value. These items were shown separately 
to avoid routing the supply for these uses through the soil moisture 
reservoir. 


UTFLOW 


Outflow from a water-budget area includes surface water and ground- 
water. In some cases, these are transbasin outflows and are lost to the 
Sevier River Basin. These values are delineated separately where they 
occur. 


Surface Water Outflow 


Any water flowing out of a water-budget area in the river, canals 
or drains, was shown as surface outflow in the budget. If data was 
available, these were shown separately. The quantities of outflow were 
determined from river flow records and diversion records for the canals. 
If records were not available, quantities were estimated. Flows from 
drains were all estimated. 


Groundwater Outflow 


Groundwater outflow was determined by analyzing well logs, water 
table data and information concerning the physical features of the area, 
Permeability, pressure gradients and the cross-sectional area of ground- 
water aquifers were determined, and from this data, groundwater outflow 
was calculated. This item was correlated with studies by the U. S. 
Geological Survey wherever they were available. 


WATER BUDGET COMPILATION 


The following discussion on the mathematical computation of the 
water budgets should aid in understanding their use and value in ana- 
lyzing water resource problems. It should be understood that these 
are 30-year average budgets. 


The total supply to a water-budget area includes surface tributary 
river inflow, groundwater tributary river inflow, release from reser- 
voirs, canal inflow and precipitation. The total supply to the root 
zone of the irrigated lands includes diversions from surface flows and 
wells at a calculated delivery efficiency, precipitation on the irrigat- 
ed lands, and direct use from groundwater by the crops, if applicable. 


After the total supply to root zone has been determined, the po- 
tential consumptive use values for the irrigated lands are subtracted 
algebraically on a monthly basis to determine the root zone supply 
less potential consumptive use. These values are positive when the 
supply exceeds the use and negative when the supply is deficient. 


The soil moisture storage is calculated by accumulating any excess 
of supply over use on an algebraic basis. This process must neces- 
sarily start when the soil profile is empty if a deficit occurs, or 
when it is full if the annual supply is adequate. If a deficit occurs, 
the accounting starts in the fall, generally October or November. The 
accounting is then carried through the balance of the year and carried 
over into the beginning of the year back to the place of beginning. If 
there is no deficit, the accounting is started in the spring, generally 
April or May, when the soil moisture reservoir is full, and the account- 
ing carried throughout the year as before. At any time during the ac- 
counting, the total capacity of the soil moisture reservoir cannot be 
exceeded. In this case, the monthly excess is shown as an addition to 
groundwater. 


The consumptive use deficit is the quantity of moisture required 
to meet potential consumptive use that is not available as root zone 
supply or accumulated in soil moisture storage, It is determined by 
subtracting root zone supply from potential consumptive use less any 
accumulated soil moisture from the previous month. A check on this 
computation is made by comparing the annual value of root zone supply 
less potential consumptive use against consumptive use deficit. These 
values are the same numerically but opposite algebraically. 


The actual consumptive use cannot exceed the potential consumptive 
use or the water available, whichever is less. During the non-growing 
season the potential consumptive use governs but as use increases and 


exceeds the monthly root zone supply, the soil moisture is depleted 
and there is generally a deficit. 
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If the monthly supply is adequate, the actual consumptive use is 
the same as the potential consumptive use. If the monthly supply is 
inadequate and soil moisture storage is depleted, the actual consump- 
tive use equals the total root zone supply. 


There is one month when the soil moisture storage supplies part 
of the potential consumptive use and is therefore a transition from 
control by potential use to control by available supply. During the 
transition, the actual consumptive use equals the total supply to root 
zone plus the available soil moisture storage from the previous month. 


If the water available during a given month exceeds the use plus 
the storage capacity of the soil profile, the excess is an addition to 
groundwater. These values are determined by the excess of total sup- 
ply to root zone over the potential consumptive use except in another 
transition month where the remaining capacity of the soil profile has 
to be filled before there is any excess. 


All water not consumptively used in the irrigated cropland areas 
through domestic use or water surface evaporation eventually passes 
into the wetlands and becomes available for use there. Determination 
of the monthly quantity of water available to the wetlands is made by 
adding river inflow, tributary inflow, reservoir releases, canal in- 
flow and precipitation on the irrigated cropland, and subtracting 
algebraically the actual consumptive use, domestic use and water sur- 
face evaporation and addition to groundwater. To this value the pre- 
cipitation on wetlands is added. 


After consumptive use of the wetlands is subtracted, the result 
is outflow and change in groundwater for the water-budget area. 


In order to make the final balance of the water budgets, and 
after all other values had been adjusted to the best judged accuracy, 
the wetland land area consumptive use was adjusted in some watersheds. 
In manipulating the values of the various components of the water 
budgets, there is a narrow band of adjustment allowable while still 
maintaining reasonable values for the individual items. The adjust- 
ments made are shown in Table 4 and will vary from the values shown 
in the Potential Consumptive Use tables. 


On an annual basis for the 30-year base period, the change in 
groundwater was considered static so that the annual value shows only 
outflow from the area. However, the monthly values reflect change in 
groundwater where this information could be determined. Generally the 
outflow is composed of two, and sometimes three, quantities; river 
outflow, canal outflow, and groundwater outflow. The monthly values 
for the three components of the outflow were determined where adequate 
information was available. Occasionally, values were determined 
through judgment, utilizing knowledge obtained during study of the 


area, 


TABLE 4.--Wetland 


Watershed 


B=ZB 


B=3 


consumptive use adjustments, Sevier River Basin 


Adjustment percent 


ELA 
25 

Fool Creek Reservoir area only” 
+25 


aa) 


EEE 


&@ Phreatophyte consumptive use limited by 75 percent of reservoir 
seepage of PCU, whichever is smaller. 
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